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[JEL«f] 

^ ^2 y o 1 '^, 7>JE.ui (Gardner) *&^2] Efo]ni 4^ <£jie|^ zleJjl h] 

*i£] u <H4-§- *-8-*H ^sj- 4^1- ^ oiciiL ^H, ^ *1 
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"ib^ 5 !- ^n 1 Q*} {Apparatus for recovering carrier} 

£ 1-8: <U*m°d ^*}% TV ^7}2\ ^ m.^s_ 

£ 2tT ^tiV^O] ^-^3}. AlJrO] ja.^ ^_o] ^SjlEEjC 

£ 3-8: £ 19] »J;&3\- ^H 1 ^ A cHl 

-£ 4aSr -£ 4b^r 1 -y-i- *)<3^ -id<§ 3hg-°l ol^ T^o} ^sj. Ajjro} ^ 

£ 5aSf £ 5b^ 10 *)<S^ -Jd<§ #-§-°l ol^ ^-^Sf Aljro] ^ 

£8^* *fl 2 ^ a] ofl oj] rr}-^ dj-^nj. 4^ ^ ^-jlc 

601.801. A/D ^^7l 602.802. Jl^ 1^7] 

603.803. 3# ^7] 604.804. ^1 1 ^ ^7] 

605.805. *fl 1 NC0 606.806. 3*1^ ^-r- 

607.807. afl 2 4i 608.808. *fl 2 NCO 

609.610. 1,2 ^1^-71 611.811. »i^7| 
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612.812. cH^ 613.813. 7\S.\A ^ SL*\ ^#7) 

809.810. all. 1.2 7)]^ 

■H- t^^r 4*11* E^yo] ^J7H| ^-^ ^1, #4 At # 

*}■ DTV ^-il7] ^ tiV^ix). 4^2. ^joj] ^ ^o]cf. 

^sfcfl(VSB) u J-^-gr 7]#s] oj-uj-^n TV ^^Hr* °l-g-*> 

ZLH-iq- 71^^ ofufszi TV ^#^1 ^ <3^|- ^Sj- ^7] DTV ^1 

Jio] ^| 7 |s. oi-q-^zi TV ^J: ^l7lo]] u]«H o>^ 5f7ls ^i^t.lcf. 

DTV ^IJl ^\o]}^ #£.3) c^-g. # o] 7 ] ^3 7f7] ^s). yj-Ai 

7}- &J£J=- ^^o] olcf. 

^ *J]lgS] A^o] oj-^ ^QV^ ^A] % V ^ 

f-#3-°3. DTV #3=- *H^>8-°fM #-§--§- 

<H re 1tb !^ v t!r *d^ -f-^t!- crfn-)Ef£ ^^l^ ^ oi£^- 
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°l*h £.<£-§: #.&t! 7l^°J DTV 7] oj] Qsltf ,^^*l-cJ.. 

£ 1-8- °^J-3°J 3*]^ TV ^7]fi] ^ ^£o]ji ( E 2 ^ ^al^o] 
^u} ^sf^ S^-g- ^H^.£o]cf. 

o^ti]-^o] VSB * 0 V ^ c]*j*g TV 4^7|^ VSB u cK4£.5. ^2:^ RFCRadio 
Frequency) ^Jl7]- 101)1- f-*fl ^-M(102)^ ^r-§-7}-7}- -Ij-^ 

*fl^ ^sf^^-i: #7] *fl^ ^a^ofl RF tfl^sl VSB 

^r^Hr cH^CIF; iL-f- 44MHz°lM- <>r^-5ZL TV «J-^3j ^ 43.75MHz7f ^5} A]~g- 

1)0.5. iflBjJH Ef^fltJ A]-^ ^^ticf. 

ZLE^Jl, oJ^Sj ^gjjje^ o_ IF o^ ^ aJJt^ 

#M (102)S] #^ aJJt^ o]^ Ajjro} ^7i, ^--g- A] Jl aflT^ 7]^^ ^-g- 

€ ^-£.(Surface Acoustic Wave ; SAW) ^EKl02)* -f-^M] 

°1°J1. a o^ -tl^fe <H QilS.. 44MHz ^34^5. «-Ei 6MHzS] cfl°Ej 

S.-E- ^57f s.7flSKEL5 SAW ^£i(103HH*r fi-M (102)3 #1*0.5-^ 

A #*fl*Rr 6MHZ^] tfl^nV ^7]ZL Uf-^l £^ TflT^tb * ^T^Hr & 

#7] (104)5 wn^. 

A o V 7] #?i ^sHr ##71(104)^ A/D ^^-71 (105)5 f^lfe- ^112] 

37lt ^"711 <5)-7] Aj-7] SAW ^Ei(103)^l^ #^^1^ o|n| 7j)^ 

^, A/D ^^-71(105)^] ^IJl^ 371* <£%tb7\] 
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c 

^3Hr ^^71(104)0)1^1 ^Jl2-] o]^-gr S^*MI Sl^Cfl. o]o|| cfj ^ ^J£i- 

o]-^-5.zi ^je©!)^ h]. S ^ oIjl, A/D ^^-7] (105) ^^l c].x]e_2 i-^-oflx^ 

^t^ocj ^£ oicf. Aj- 7 | A/D ^^.7] (105)5. SJ^l-b +l5L±r 6MHz2] -f^ 

cH<* <ilJ:olcf. ttj-e^H, f^V ^5}-^ -^ 7](104)o) , Ai ^ A/D £^7] (105)5 °J^£l 
6MHz2l £§ H3L°)) cjjsH 3.7] # 7]-^ ^ ojE'^ o]s. ^.g. ^ 

4. 

4^1, ^7] A/D £^7l(105)ir ^ ££r 3.7]°\ >0Jl# #7] ^ 
^7l(l04)5^-El ^^^o]- cl^l^sj-tbcf. 

A J"7] A/D £€-7](105)°lM f-sfq^ Alj:^- ^3). 4^«-(i06) 

°fl^i 7]^cfl«o.5. ^o]£j ^. D c afl 7^71 (107)3. #^^cf. olofl ) #7] aj-^s}. jl^l 
-¥-(106HH A l~§-€ ^s}- ^ ^°fl ^^7> 0Hz 

91 DC ^-£--2.3. ^tb^f. 

^, ^71 DC <S«-fr 4^-¥-ofl^ J*.^ - ol^ -gj. 

7] ^-r^H ^A] Aj^ofl 7^]^. Aj-ojs)- ^ojcf. -LEjEL^, 4^ 

71- *°flfe ^^-oflA-l AVoisl D C ^£.0. zg^ 7} o^c}. ttj-eH, #7] DC 

7l7l(107)fe ^"71 tiV^s)- 4^L«.( 106 )o 1 lAl 7l^cfl^^ ^IJLS^-E-l DC ^ 

A o V 7] DC ^*°] ^171^ 717-lcfl^o] c| x] ^ ^j-- ^7]2Hf( 109)2}- *ti^ f- 
51-71(109)5. #^€4. 

ZL^H= c M£fo|o|^(GA)<Hlxi THloJ-^V VSB ^ aJ-A) o. ^a. Qjy £^ *V 
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Alofl H]*U 7)-^ ^-5-^ D itt ^-gr 4°^f Ci|o]Ei ^IZL^E S. 7 ] A] Jr _ ^ 

elZL 1= =-7] a]Jte}-£ -I- ^ ojcf. O] S-l *J. AlJ^-g- ?}) alcv) Efojul SL^l 

f-^ ^^-a] -7] 7] #<d-¥-°lMi tf"«y*H 

A oM -^7] 5)-^- (108)^ DC ^l^S] A]^^.a.Ei ^a]a] 

*fl^ ^71(109), fl^ ^71(110), ^ FEC^-(lll)^ 

^7l -f-S)-7l(109)^ ^7] 71^ cflo*<£) t\x]% AjJ^ ^. 7 ] A]-§r oj-g- 

«H ^71 7]^cfl«a] C^7]^ Aj^ofl JE*V^ Aj^-Tj- ^* ^^-71^ a1#<^ Aj^ 
sfl^\ -^<HH aVA|-£]o] xg 7 ji=, = -g- ^ ^-^ 

i.^ 7] (110)5. 

^"71 ^Aj- 1^71(110)^ #7] *fl%t ^-2?-7](109)^ #3 Aj^^Ei ^7} ^ 

M(102HH o> 7 l^ #s ^Aj- ^x^fo^ FEC^-(lll)^ #^?H}. a o v 7] FEC 

-T-(lll)fe A o V 7] f-71 A)J:S.-§- Ol-g-^c^ O^AJ- Aj-O.0] T^S) AlJ^JfEi ^A] Al 

ojnfl, 51 1* iL^, SL^- of^zz. jzf^-g. Ti^l ai^^ A/D 

^*7](i05)^lAi c^7]^ aij:^ jpr av^aj. 4^l«. (106)s #^£14. 4e| 

-H, ^7] 4^(106) -^#2] c]*)tg ^aj U J:^^ 

^-^f(106)°)H ^rt\ ^7} o]3=,o]z)x] ^rO.tg ^Aj-^o] - ^ cf . 

£ 2^ t}-^"^- DTV A-^Ml 3|s]€ -tl^l^ ^s)-^ -S-Aj-a. 
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^ oils, zj- ^1^-31}. ^i]^o| cH^^( w ;dth)€- 6MHzS] ^nj-^7f 

^ ° ^^(fc)0]j7 ( AjJrAj- dV^H}. A1J- 7 |. ^j]^ ^fl^* 5 }-0_]S. ^s). 

^(fp)^ °1*H, tM^Sj- ^Aloj] S^^o]^ -g-O]^ Af-g-^ ^'^j^ofl 

#3^*1 Oj-^^ZL TV ^ofl DTV ^1^7}- <3%t-§- ^r£^. ^7] Sfo} Hj-^ 

^J.^] 3711- of^ ^Jj. ^oj(ot 13dB) ^^^ 7 ] afl^-ojcf. 

DTV ^7)^\2] ^3}- ^-f(106)oflA^ XJJ^ 

^T^( fp) o} ^^1^ ^^fTl] °1# 7l7itfl« Aj^ ^ 

FPLL (Frequency Phase Locked Loop)°le}-b 3}-§- ^J-g^^ci] , n. ^^o] tJ- 

-f^H gro] Aj-g-^JL olcf. ^_ pp LL ^_ 

4^^(106)^- A/D £«-7l(105HH -f^ cfl^s] i,Q ^IJil- 7l^tfl 

33 i,q ajj:^ ^s^H ^aHr^ 43-^4. 

^ DTV ^A] 7 ]oj|A^ tij-^rr). ^JjLcq ^ gj Ajt§ Aj-.fi. SA^ a^ 

zl^ji £ 4asf £ 4b^ 1 *l<2sl a}^ oi^ ;g -fi.^ ^.^jxj. a] 

^oj ^s).^ s-Aj^. jjio) i^EHj i o]j li £ 5a ^ £ 5b ^ 10 AJ.S. *]<go} Aj^ 
#-§-°] xl^r ^-f^ "^#4 Ajjro] ^Sj.^ ^ o. ^o, ^glle 5 j £ o]c)-. 
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£ 3°IM J±£. A/D £^-7](l05HH ^*]<S3}-£ -f-nj-cfl<*jo] l,Q ^. 

^cM ' ^^7](301)^ ^4 4^7]- o]=-o]^l Ji^. dV^s}. ^ 

^^4(SIN)sf °^sKC0S)* NCOCNumerically Controlled Osci 1 lator ) (308)# * 
§9 °J^«Kgr ^ ^-71 A/D ^«r7] (105)» ^sj.^^oj I( Q aij-<4 zv 

^ -f-^f ctf<*^ I.Q Al^l- 7]7^«^o^ If Q a}^ 

^7] 7l^tfl«Sj I,Q Aljr^ DC ^7]7l(107)S ^A] ofl 4^ 

» 3*9 7 ]^cfl^^ I ajj:^ ^ ! 7^ -f-nf ^(302)5. #^^JI, 7]7^^^ Q 
1, ^1 2 ^ ^(302,303)^ cflo|Ej ^-g-#ol ^fl^Kr uf^xj ^ 

^-§"4 NCCK308HH ^€ ^5}-^ ^-g-o] ^]-o] oj| oj^oj -g-^^cf. 

4fiW, DC ^JjLu} ol_0,£ 7H?*}-JH.JL, DC ^« ^ 

^1J1# *fi^tr M-^^l c)|o)e-1 ^-g-i. i, ^12 7^ -f-i>f sjEi(302,303HH 
*ll7it!:4. 
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<#7| *|| l x\o* Jg-ja). ^E] (302)3) *1<£7|(303)5. °js)€tf. *] 

O i7l(303)^ CHjojE-l ^^-O] ^|^^ I Al-g- i, pF ( t ) # ^l^A]^ Jf-* 

^#71(304)5. #^*Vcf. o]tr}] > a o v 7) j)] ! ^ jg.^ s]eK302)°1M #a]4^ 4<y 
* ^^3] i Ajjr 7 > ^1^7](303)» f^l^i DC ^..£-2.5. 4<«o] 

*1 ^ ^-f-ofl Sfl 1 ^*]-^- -2L^l-7> *t$i& 7 A°\^. 

4^1, #7] ^]^7](303)^ °J^3^r -f-^-cfl^ AjJl4 4^ ^ 

4 NC0(308)4 h_V^4 ^4^ A£*g) ^oll- ^ o.^o] ^^Al^ ^ ^ 

#71(304)5. 

# 7 1 -*f J: ^#71(304)^ #7] ^^71(303)^1^1 ^J:4 JfJioJ-i- 

^#«H -§-^71(306)5. #^4. Aj- 7 ] §^7l(306)fe ^-71 I -tlJia] JMLfif Cj|o) 

3 ^17H€ Q ^Jl (HPF(t)Sj- ^-tb -f ^2. ^ (307)5. #^t!r 

^7] = 1 b\ (307)^ 4^ £.*M- c^s-J-Jl aj#«H NC0(308)5 

#^§fJL, ^71 NC0(308)-b #7] = ^Ei(307)s] #s)of| tilafl*)~& ^± 
ti J:^s}-(C0S,SIN)l- vfl<H # 7 ] -§-^71(301)5. t-^^cf. sl ± h> 

a l*H fr 3 °J ^ 3 ^ ^IJlS] ^4 ^4^ ^«.ofl 7f4£- -tlJL7j- 

olei*v 4^-g- oJ-H.*]-^ ^Jl4 Hi-^n). ^^-4 712] hi^*v 

a}^4 ^Jl7f NC0(308WM t^SH ^± -g-^j 71(301)5. #3 5)11, 4i 
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NC0C308HM a]^ ^«. ol Qj*]*].^ av^s}- 

zLsiuj-, ^-ma^ nco(308)^ 7f°^<y ^ 

°$*£SLsL Hj^tb ^^Hr 7MJ1 01^-^-7)]^ Al^o] 

<y £r ^Cf. ofHfA-j, tiV^s). 4^«.( 106 )o)1a^ ^.oj^j 

^^Hr JiL^eM NC0(308)^ ^s)-^* 7]\9] tiV^izf Ajjro] 

nl-oT^ oj ^ Al^cH] Aj*g Aj-0.0] ^-fofl^- DflolE^ 3.7} 2± $-<Q%2\ 3_ 

7)9] ^Clj2jol 37}^ ^ °^^*f^ ^4 4^JjL( 106H1 ^ c§Qo] 

^M", ^ ^--°r(gh0St)ol ^-f ^ ^ #-§-3] *1^ A]^i2f ^a o V ^ 

£ 4a^ 0° °i 5L 4b^r *V°l7F 180° «J nfl<j] *}-o_^ 

^ ^3E<?] sfl^sRr ^^^1 £<^1 ufEfuH 

£. 2^1 ^aj-^ s-^jzf tilm^-g- afl, S. 4a^l ^o.^ 5*^*3 37l7> eflolE] 

Sl 3.7)0]} HJSH d HCf. HVcflS, £ 4b^l ^-ffe Sf^^-Sl 3.7)7} 

=LZ\JL S. 5a-b ^°l7f 0° «J *fl t H 5b^ fltf ^o] 7 f 180° «y n)| si 
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3-§-S] *]<go| ot 10 xj_^ - 7J . ^ £ o] ^o.^ afl^^i, f-Jlj-cH^ ^3)-^o] o 

4, £ 5b^l ^-ffe- Sf^^-S] ^7] 7f Cj|o)E-]o] 37] ^Cf d 2J-Cf. 

°]°+ 5. 4bSf £ 5b<Hl^2f ^ ^-follfe- aJ-SJ* +12.9} 3.7} 7} ^o}*] 

^J±^ C]]^o] ^£]o] M.^LM. ^^t}7]) Ik ^ 

[>£^0] 0]^J77|- 5T]-^ 7] 

o]2f ^-o. DTV ^]7]<2] ^4 4^ cf-i-nf 

£ ^Hl3°l olcf. 

#5fl 7 ]#<2] ^4 4^ #*HH^r <5dJ:^ 37]7f ^o}X\ Hj-^sj. 

0 ]3# A/D ^^7]o] 01 Alj-o} 37)1- 5L7]] ^l7> «fl^^l^l 

HtF ^ H3L°\) o}^ ^ *j-o.oj ol- ^ o.^ A] 3. ^^-o] 

#*H*Hr ^15l7f ^0.7^ ol^ oj Zj *V ^ofl^ tij-^sj. a] 

JE.€- °fy-^-^ 7\Q 11 ZL^ A/Do)] a-] c]*]^ a]^^ c]~§- 

28-11 



7 K V 7j*]^ -MrSjo] aV^Sj- 42:7)01^^. *}-^4 -^7]- o] ^-o|^| ^| ^o_^ 

M. 0 )2f ^ 7)^0] DTV -a] 7 Jo} BV^Txf *V*jo] o-^ 

Sfl^M ^J^] Of- Al^ ^ ^J.0.0] ^fl^oj HV^^ A) 

^ ^°fl *H^4^r ^4^T Tgo.cHlS ^flSj-fe ^4 

^lJl(pil0t)fif -£-€• CflolEf AlJll- -f-Ajofl UV^Sj. 4^L # ^ - 

4^ W *H1 cfltb ^it ^4 ^r^H=r ^ilS 

4. 

f-4 =ti^ ^15:^ S-bI*Ht ^ ^e]7l;^^- ^ ajj:, 3 

^ ^Ji-fr 3H V -£-*Hl «l3il^l-^ 4i "^44 4^ -g-^sH ¥ 7})^ 7]7-i 
<dJ: i(t),q(t)s £^*Rr *1 1 4^ ^-^71:^71 7]^ cfl<* Alj: i( t ),q(t)# o] 
-§-*f°i tW ^JH £2: a]Jt i'(t),q , (t)» #^Sj-^r 2 ^ 

7]; A J-7] i'(t),q'(t)# ^ u]aj^ o^aj.^.^: A-j _g_ 4°I^H ##^1 ^ 

^4^r» 1,2 -g-^'7] * "i^'7];^4€ -tlJlf^M 

•d-^4^ ^4^r ^-S-^l sfl^sf-^ ^-S- D J:-t- ^#4^ €-4 ^ ^&);lEi e o'^ H 
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£ ttj-g. aj-^sf. jsL^l ^ Alj-oj] ufol^^E 

<yj: ^^--i-ol s^ai ^o.^]^ h>^^ a.zp. 7 |. 7f¥ ^ £ ^ > - 7}] o) 

i£A| 3] U7 A]J12] *]«-§: 31^1-ji ^ 1,2 ^ 

iHg^ cf€- -^3, -IK 1 3* sl^* ^^HH-sl 

SAl^Jl S oj^ofl oj^A^ ^L^jzj. 3i._a.0_ 

*m-Sl ^lofl^ ^5]^ ^oH, °13H1 Sl«flAi #7}& ¥ 7)^:% ^ 

£ I^H^r ^ *fl^ #°fl ^3tb 4€ ^S.«H1 #-§-(Ghost)7> ^fl^ 

a|Jt 7 ]. o^*, ^o.- ^gj.Qj ^JtLoflA-) aJ-oj^ h_V 
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a 



*1£ a o^, ^(Quadrature Amplitude Modulation : 

QAM)-i^]A-| Af-g-^ aj-^s}. 4^ ^JIS-H^ *-§-*H ^#2]- *M°t n J ^ 

A] AjJ^] olcj] +]3L7} ^a] Aj^o] o_s. cj] o| Ef ^ JfE] ^3)- 

^ ^S^] ti J:#2J- aij- 7 |- ^U^-tt VSB 1M 0 1 ^a]^ 5.=. aij^. 
j=L E j aj-^sf 4^.* ^sHr «}-a)o] yj.^^ 4^*. o| 

^ *fl^ A oHl €^Rr #-g-JLS. SH 1 ^ A]Jl7l- ^a}*] &<H;*)i£ tiV^s}. 

€ Cflo]Ef Ajjr^ ^Ajofl %-g-*j-0] ^M. - Ol^JL ^Cf. 

s" 1 ^ °i] SB 1 ^ 4^ Aj-^o^ Aj A )aj|^ Al J2. A]# £2: tJv&J, 

7]-= t-i (Gardner) ^1- Efo]ni 4^ <£:HEl# a]Aj^ ^aj-Ai-g. jg. 
-g-^H ^*Hr 3* 5E#tr4. 

St!", ^-^s] ^aHI^ j;^ ^Al 7) (Fixed oscillator)* ^-§-*H 
aij:^ c^^]^ ajj^ ^^^-b ^-§- i^cf. 

£ •g'gsl all 1 4H°4H1 ccf^. hv^hl 4^ oj ^ S | ^ o}^3.zl 
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o| #4 ^<s|(passbanci) Jl^ "gi^l (Fixed Osci 1 lator )(602)2| #3 ^ 

^# ^V-S-*V<^ 3*1 f-S] -f-izf' c|]°=J -tlJSti?. ^^rs-V^ A/D ^^7)(601)fif , A/D 
7l(601)<H)Ai #^£]^ c)^^ aij^ ^(real signal)^ a]J2 

^ Jl (quadrature signal)^. ^*r& 3# ^-£l 7] (phase spl i tter)(603)2f , #4 cfl 
^2j -€^2f = 7 fl^ Aijisf ^ i NCOCNumerically Controlled Osci 1 lator ;NC0 

#1)(605HH #^3tt 3H V i^Hl u l3]*Rr ^aj-sf 4i ^-fr ^^^H 

^7i\2) 7}z\ ^(baseband) ^IJl, {i(t), q(t)}.S. ^2] 7]^ tfl^ a] 

31, i(t)^ t^x]^- ^-(digital processor) (606) 2]- ^1 2 ^-^j7](607)S. *i 

HtSJ-tl, *\JZ9} ^c* q(t)fe ^] 2 4^ -g-^7] (607)^ #^*Hr ^1 1 

^-^71 (complex multiplier)(604)^-, 1 §-417] (604)2] ^2] 7]^ 

tfl^ i(t)Sf ^JH^ 7l^i tfl^ a]^, q( t )# *|1 2 NC0(NC0 #2)(608)2] #^ 

-tiM a h^.£ ^ij. ^, ^h^j -si 12 *m- 

i'(t).q'(t)3. all 2 ^-^371(607)^, >fl 2 4^ ^7] (607HH # 

^3tt ^2}- a^s] ^ 7fl2] -a-Af SLZ.% si in ^ ^^(Like Offset QAM) Us. 
» zj-zj- ^1^ -S^sHr 1,2 (609) (610)2}- , 1,2 *fl^7l (609 X 610)2] 

#3 ^Ul-t "1^3 <3^*Rr t^7](611)2f, "1^7] (611)2] #^o.iL^-&l aV^S] 
^4^1 *H#SRr ^<?M- *4 c|]<*j 1 El (band pass f i 1 ter)(612)2]-, 

Aj^o] 2]^ 7 r =Ui ^^^f ^#71(613)2}-, 7f=ui 21 

5.^ ^#71(613)2] -f^ lE^^Crj dj-^vz]. 4^-7]. 7 j.^ S ].. £ .S. *)| 

1 NCO(605)S 1 e] (614)# iE^ji ^£3. 
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c 



Ci 17]a-] > aj| 2 5^71(607)011^ #^S]-b AIJS.-S- f-^f cfj^ a] ^ aj.<y 

* ^HrS} $1*17]- A/D ^^-7l(601)ol! 71(602) si #^ ^^Hr 
Sl l/8ofl Sfl^o-f-b ^*HM] S^^cf. 

5^71 (607) si ^ 7 ]\o] #a ajj^ ^ £2(0ffset QAM) Ajjrsq. ^ 

ZL£iM- ^7>1- A]--g-*H Of^zi A]Jll- Cl^lt- ^JJl^ ^ 

-f 0 }]^ #3 ^^Sl 2UH J±Cf €" #3j 7^-b Jl^ ^7l» A)-g- 

§H°> o-J-^s ^1 2 4^ 5^71 (607) Sl #^o] AJI^.0. ^crf A}Jr^ ^.3^1 

3]3Z ^2 a]^^ oj-q^n> o] fif ^-A^ Al^olcf. 

4^1, °l» -fr^ _2.s^ 2jj]7 *13L ^ S (Like Offset QAM) <0^L 5} eVcf. 

St!", XI 2 NC0(608H1 SJ^s]^ XI <X ^JJ:^ "0"°] 3J£^ *H ^7f 

H^H XI 2 ^-rt 5^7] (607) S] #^o] ^a). ^i^oj - 7} ]o] o.Af o_a^l 
m ^ ^2 aij:^ U ]^^ <£aj- 7 | o] ^ i 2 XI 5-71 (609) (610)1- ^ *:4*Kn 
XI 1,2 Xl^7l(609)(610)Sl «g^7l(611)S. "1^ ^-fr T^lXl € 

4. 

oi7'H, «i^7l(611)Sl #^ *I3lX|^ ^ 7 flo] ^ 12 X] ^7) (609) (610) 

o]| oje^j- av^4 a]Jt ^«.o^ JL$ ^7l(602)sl #i4 ^sf^o] 1/4 

°fl Sfl^Sl-fe- ..gJ&^M . 1^3}- ^IgO] A]^ 5£*V J7^ ^-^) 7 | Oj ^ 
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4^4 1/401) eH^-erl-^- ^4^5. ££?-^4. 

^sj- ai^ 7 v ^-x]7|o| ^ ^ny^o] 1/4 o)i ^ 

^sH^JL £^4^ 2* ofqjL, uj-oj^s ^(Nyquist Slop)£fJl 4. 

£ 7-g: ^-g-o] 40JS. Aljro} ^44=4 ufo]^]^B #-f-°fl tR^ 

M-oj^^B ^-g-£- #<£*|-3jul Cilo]Efo] ^^4 #4^H1 A|~g-£J^ 

Aljis] cfl«s.(bandwidth)«H] s]«fl ^^^cf. 

n^Jl f 4' 7] (611)^ #^ ^2}-oi -sj-^d] sfl^Hr ^£*K§: ^#^ r 

^ ^4 ctf<* 1E-K612)!- 7^ iV^sf^ ^#^7] 7]- =4 4 

# -£*r 3#7l(613)°ll 7f=ui 44J- 3#7j(613)fe JL^ 

(602) 2] ^^9] l/4oj] Sfl^S-f^ ^^Hr 4^- ^# 

*H 7^ 1-4 €^(614)» 7}^ 1 NC0(6O5)°11 <^4°1 a_H£4 4^7 r 7>^s:]- 

Ur^s] *1 1 4l*HHH -fH-f = ^2: «J-^-§- ^-§-*Kr 7 A 

£ 7}S. 4 (Gardner) ^ 40] ni 4^ 0^4^ ^4 %-g-^7] 

^tr ^^7)- 4^*1 ojo^^l ^-SjLofls. tij-^4 ^-^7f 7f^-e)-£^- -5\ 

7) ^^-7|ol A\^7]% A r -g-trcf. 

£ *fl 1 4^ ^4 4^ h_v^4 « hj.^4 
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^r<0-£) a]5io]| Ajfl- ^-S-O-S. °J<5}-^ ^^3). Aj£ ^£-0] fiV^^] ojoj 

*I 3 -MS. *}^*} ^-^7V 7f^S]-Cf. 

^alM- ^Ml €^flsl-b >id<§ ^--g-ofl s]g].oj av^n)- Ai^ef u)-o]^] 

— — ^-f-°il SUtt 'il °i<>i^l ^^<^1^ ^^^^] tiV^s}. 4^7f cH^-i- ^ 91 

£ 8£r £ ^3 *1 2 ^Ajojjofl af^. aj-^n}. 4^ ^ o] ^ c: G ] cf . 

-£ 8^ «V#JX). 4^ ^A] Al^cH] HV^TZ}. U)-Ol^^E ^ofl 

SItt ^J: a<H*l ^ -foils. ^sj- 4^7> 7 f^5-]-s.^- ef^ ^-foii *v 

o] nfloa (pass5and) ^ ^7] (Fixed Osci 1 lator ) (802)3} ^sj. 

^l-8-«H ^*]%<2l -f-JJf cl]<* £^Rf A/D ^€-7](801)2f, A/D £^ 

7l(801)ofl^ #33^ ^}Jl» ^ ^iJltreal -signal )4 ^iH 

^(quadrature signal )S. M-^ffe ^-^7l( p hase spl i tter)(803)3f , *4 cfl 

^2] -M^sf z\jr AlJisf afl 1 NC0( Numerically Controlled Osci 1 lator ;NC0 

#1)(805HH ^tf S^sf al 1^5}- 2f -§^-§- 

■T-7H31 cH<^ (baseband) -iUSl, {i(t), q(t)}.S ^3 7]7\ £}}<* -tl 

51. i(t)fe ^^1# ^s]-¥-(digital processor ) (806)3}- ^] 2 ^-dfc. 3"4M (807)3. *i 
^J-JI, ajJH3l 717-1 £}}<* AlJi, q ( t )±=. *|| 2 -g"^ 71(807)5. ^| 1 

28-18 



4i ^^7] (complex mult ipl ier)(804)s+, A 1 ^± ^ 7] (804)2] *1^2] 7]^ 
cH<3 AlJt. i(t)s+ a|jiLS] 7]^i cH^ Ajj:, q (t)-t .^1 2 NCOCNCO #2)(808)s] #5* 
-t!JL<>ll 2]<5]-<*] xi]^o_ ^.^ ^ ^ o. A ^ i = ^ ^IJ: 

i'(t).q , (t)S. 2 ^-4: ^-^71(807)^, afl 2 ^ 7l (807HH # 

^^rSf ^jz^ =- -B-Af ^s^i ^^(Like Offset QAM) ^IJl 

2] ^iM- Tll^Hr 1,2 7j]^(809)(810)^, ^1 1,2 

711^(809X810)2] #^ ^^-b H^7l(811)2f, »t^7] (811)2] # 

^o.S^-Ei ^^Hrofl *H^-efe ^-£- n J-§: ^#*Hr *4 ^EiCband 

pass filter)(812)2]- ( ^e^€ -tlJl2] 2]^- o_^ r # 7f=M Sl^SL*} ^ 

#71(813)2]-, 7f=u] ^Aj- o.^). ^#7](813)2] 7-]^ l-ol]- ^Ei^*]-^ tij^ 

34 4^7f 7>^3rfS.^- *1 1 NC0(805)5. #^^>^ = ^ (814)1- i^-^fJl ^ 

M. ^3 ^ 2 -S*l°fl*r ^7fl2] Tfl^-7] cfl^l ^7fl2] *JcH& 
31^(809) (810)1- -M-g-tt ^3.2.3. 7]^ £ 6^M2}- 

^4 AJJ: ^-g-nj. c-flojE). ^-Tj-ofl ol^ ^«. # ol ^^17)3] ^*Hr2] 

1/4011 Sfl^fe ^^-£]°5.. ^2] ^1 2 ^Aloflojl 4-§. 4^ 

^^1^" ^r-tl <J^°i] d J:^4 ^1312]- q-olfl^E ^.g-ofl 01 i=. aJJt ^-g-#o) o^ol^l 
3-f°Hi a J^4 4t L 7> 7f^^i^- tb4. 
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£th *r-y #&s% Ai^af ^o]^ ^.ofl oi^ a]^ ^-g-l-o] & 

4^1, 7l#aj ^MH 7l^fl^ ifl-g-o.5. ^Sl^ ^o] 

oj-qef jl^ rfo^^i >gafl^o|: 
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1] 

sis £^-*Hr -*hf- #*hi sa<>H. :: 

¥ 7H^ 71^ cfl<* i(t),q(t)S £^*Rf ^1 1 ^-^7]; 

aJ-7] 71^-1 cflca AlJ: i(t),q(t)# °l-g-*H -2-^31 ^iJE ^l^-^S a] 

£ i'(t),q'(t)» #^*Rr 2 ^ ; , 

#7} i'(t),q , (t)« AA y l^d<i *KV*><*J q-°l^s ^f-ofl 

^WRr ^sHr» £3b*H!r *il 1,2 ^^71 £ t^7]; 

^x^^l^l ^3-°fl afl^sHr ^-£- n J-& * 

A 1 *cMl &<>M, 'Hi 1.2 -g-^M «g^7H| sjsfl q-oi^E ^-g.o]| 
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^ ^^-#^1 ^2)-^ 7 f jl^ 1/4^)1 sil^fe ^sHr-S. ^^-sl-^ 51^- M. 

[3^* 3] 

*] 1 *cMl SJoH, ^1 2 ^ ^7)^ 7Mi c)l^ a]s i(t),q(t)2f NCOig-Y- 
e-^o] ^ xi j- m. 4^ -g-^sH -g-jif cfl^oj 0.x}. o_sx}) ^ ai^l ^ s a] j: 

i '(t),q'(t)« #^*Rr 7 A4r ^ -2-5. is}±t 4^ *J-a) . 

4] 

s£jzf ?i*Aio)] a]~§-s]^ aj^oj cH^^( bandwidth) «H1 3*H 333^ 3-°r 4*cJ°-5- 
5] 

4^ = 7)7-1 cflsj a]Jt i( t ),q(t)5. £<§*K=- afl 1 ^± ^^71; 

A cM 717-] i(t).q(t)« °l-§-^H -H-Aj- _2.ff.Aj] 2] IH ^Ji a] 

1 i'(t),q'(t)t f^sm ^11 2 ^± ^7|; 

A cM i , (t).q'(t)sl l^-tr 31^$-^- ^4 Ajj: ^^-af 
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0 



SLB Cfl o] El o)^ >g«.£.o) «^#^ afl 1 >2 7-||Af-L 51 ufflj 

4l3l#°lH ^£<Hl SH^-^ ^-gr^-fr ^t^H= * 

6] 

^1 5 *J-°fl ^M^l, ^1 1,2 £tH# Tjl^Jf ^ «t^7H) o)sfl aV^4 ajj- ^ 

£4 2.€- cflolel 01^. ^3Hr7> Jl^ ^^Hr^ 1/40)] sfl^)-^ 
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